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Abstract 



PROBLEM TO BE SOLVED: To provide an optical element supporting device and a lens barrel caDable of 
reducing defection amount in an optical element and easily searing the c^pen^n^SH^ 
element, and an aligner capable of accurate projection exposure penormance or tne optical 

SOLUTION. A vertical format lens supporting device 61 is composed of respective movable suoDortina Darts 
63a and 63b engaged with the outer peripheral parts of a lens 62 on a lowe°side and °a ^ uppeS in a 

SK2*° n T d a , fiXe ? SU T rtin9 part 64 " The res P ective ^PPorting parts 63a 63b and 64 Je 
arranged at equal angle intervals in the circumferential direction of the lens 62. The oad of the lens 62 is 
supported by both supporting parts 63a and 63b, and the tilt of the lens 62 with th Mparts 63a and 

feauS^!; ^ ° f l,lt ,S , re9u ^ ^ the sup P ortin 9 P^ 64. The rotation of the lens 62 aroTd I Z -axis is 
regulated by the cooperation of the supporting parts 63a, 63b and 64. 
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4 a fc/Jvg*|5 15 4b fctftfWHMHcHt, U^Xl 5 5 
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ico-7X^^x->-'3 4{i, Pf-^/PRSlMMlJH-* 
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3 5 «OlWvfg»fcJEtT£* t, 

[ o o 4 n irie&s^^ 3 5 ko^ti^nik 

02(^-tJ:^t, 8aft3ie^ifi3 5tt. xffi 
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m^vmmmhm i ~m3 i^yxm 4 a-4 4 
c timommm (mmttMvmm 4 3a 

~44 c £Hiix."0>|>. 

[0042] m^yxmn 5 1 ^mbvx^xt-s; 

3 4±.COl'i-?l\,Rtttifit&^<}-7JVftmffi®5 2\,Z 

**WS5 10|J££RXt-$'*3 6±WxAW£:flfi 
*-4^iA*WnB»5 4fctt. ^2PPgP5 5*^J«S 
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6fta<Wia»AX3^^4«ft«|»luyX, flU>X 

[ 0 0 4 4 ] mm 1 U>Xffi4 4 acOT^t'fctriT N 
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1 lx>XP4 4 a^3feWAX 1 fcHStt* J; o fcEBS 
ilTUI.. 4fc % »1 UVXB44atf)Jjrr, 
^83 5<«fiB(0ffilBfc:tt. P3 
»l¥Htt4 3b*«SMftS^iTV>S. itz. %3<n>VV 
X®4 4 c *>JJ5rfcii, R t < it& 
Wt*JS^»2¥lS*l4 3c*»flRSft.'CV^. £«982 
TO^4 3cli &ftft£{3»l 0 O^—b^hRM?- 

* 1 TOH4 3 b t!2¥Ii4 3 c t comzlt. Mi 

[0045] «E>-f^»ftlB»520«ff»5 1 c 
■SWfclt HI V>XM4 4 a<7)3fcMAX 1 Ofiflfi 
T«tX«»lje3K«5 6*«»Jt6*lTV^. COS* lit 
*»5 6fcJ:-5T» sSlWV^»4 4a«)H2fcii»ti 

&*Mzm-$>±i]frt><7)%<7)mmimzti&. t 
«»^aK>«H»^Ktt. m2u>xm4 a h<r>%Mk 

X 20i£®£ Tgtf 4*2 jfcfcKS 7 jWftltfcfiT V> 
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vyx®4 4 b t X o fcESSJi 
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HO**#EL«H(a*AXL±fc:, itJiatfcWtS^x 
AWfliB^^KjWJPiSrrst^k^T^ft. CCD 
J: 5 (c««3;h.fc£|f JSJfr* 4 7lft»)l59SjR 3 5 ii. £ 

ffljf^'fT-^saKje^^ifc^r. ©unit (n. 
a. ) ^ y&m*v&<w&. v-^rmttfimsffi 

[ o o 4 7 ] &fc, 3t^F^ar*«*L, mesa 

2vyxm4 4b*\svxm$5l<r)imiU5lcHz 

[OO4 8j03&tfla4Kij?$\fc3fc:, 
fc«R^t6T^ri»B5fcL-C<0SBR(CiTtt. 2o) 

i ^isi^ap 6 3a is 2 «mdas» 6 3 b t , 

1^X6 2^fiamk:^^ffl»fc:i^l-$jJ53[ 

*>#SJ*»6 3a, 63b, 64f±, \s>X$2<Wm 

^Mzmn^m^a^xwM.^iix^h. t^bh. 

#£l#gP6 3a. 6 3 b. 64 1 WXb 3<£>4><I>LP 
fc «S£tt#L 1 - L 3 Lfc t # . WSftlMSt 
Ll~-L3«5rt1BRtfD+^5^ ^1Ylt>^LV^ 
<0fc*->TV^. 4fc % Iufami^r»l^g56 3atm 
2^il^^6 3bi:{i. WyX6 2c03KWAX2ti: 

IWc«LT^/2BIIB'CffiM$tiT^4. t**>^, m 

tern i »rii^gp6 3 a.m/m2^m^MU6 3 b«, 

fc» 1 $»SPStXm 2 $»a5&ffl^ LT V ^ . 
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IMKtflTH*. ;*l4.#iMftSft»6 3a % 6 3b 
tt, ±tl^>'X6 2«)ffllt»^<?WtSftt&Mlfi 
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*)*5Wtfi, l^VX6 2«7)nS*|fiira-5T®r/-?.?|7 
0 ixTfcO. -eco^ 7 0 rtOSSt Ji-eoii 7 
0 i;XSt* «k 0 fcgl^6Ra«Se»7 1 s6«»jft$*iT 
v^S„ H'j!EiS7 Olzliuyxe 2<?>>?mmzm$&titz 
-5ifa56 2 a#$£U B5lBHM^gP7 1 *>»-X6 
2<0oaW6 2a<WjaiBKS»t6J:-5fc!5roTV^ 

[00 5 1 ] mWkl 0cr)ftMffikl'yX6 2V> 
otfgP6 2a<7)jfflBDt<7)^(C{±, ^A^O^tt^J: 0 
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a. mtm^mm^-^mmmmmm 3 m 

WMztixm. zix. mmHmvm&7 3. 7 
4^rac ^%mfe(r>-®zmfcthx~)i7 5tf-m 

mvwtmmvwtzti^x. i^yxmrnimmm 

£&f8.Ztitz3ffim7 6 Izft LX#)V h 7 7 1 i 0 jg£ 
HS&5*i*. 

[ 0 0 5 3 UE#-/P7 5li. ftESftfttt 

6 7<9PiPHtK£*7 1 OHaWSfcffJGtiffilfcE 

6 3a. 63b 4t«EZ|mc*r LTSffisfciM 

SftTV^fct^. #^fdd*a563a. 63b<0 

_IOO54]03. H4. 05 <a)£#B5 (b) fc 
3i«tA'5(C. |ifiSEI^3^gP6 4{i. MlV>X6 2<r> 

^mmz^-tm^ms 0 1 . lto« 
®ttf*84ts-«ixTv^„ ^ lt. zcommmx- 

[0055] mTfe$-£g&8 0OU->X6 2ffl!)tf9ttft®£ 

n , Mies 1 3dtg& 6 3 ogitistr 6 7 mmmt mm 
ms 1 Rvmwzm 2 m&ztix^z, . a 

£*>»8 1 u>X6 20»fflafc:jB(SJfti>sotf 
«6 2a*»fli^-4J:3t:^- )T v^. fLT. U>X 
6 2*>-3tfS6 2 a<7>-*(7)ilfflt . ffi8 1 <0rt«ffifc 
<0RKCtt, :fA. ^*W5»tt«ciO**^^^8 3 
tfrtS&flTH*. "P{fg|56 2a^fl!j*offl!liSt 

»s i mmmt ammtth . «o t . 

[0056] B«iefiR«^ttfr84JiTS«^=5rL. *<7) 
6 2 <7)3Ktt A X 2 fc R#|ijfc: . ' mm 

^8 o t u>xm®5 1 <©rt«isfc»jsjf^utij$ft 

8 5t«ra(^$ilTV^. COfe#3¥ttft84ii. 
*4)«t»*fciHvc mi&£%8 OcoMB-fflffltSWO 

JSC V >Tlri2£&ffi8 5 <0gW:-^,f/p h 8 7 fc 
iOffljeSJvO**. £»«8 5*WHlffctt. S 

^h8 7<^«^{4a(7)^tfe^-c. mmm&&8 

4. 3£0J;3(^ «tf$$1ift8 4 li. IJIEZdtSrrtiwsi 

-^TV^ittt. 7K«lAX2*|6i^co^i)*WJ$^ 
TV^S. zhlzX*)^ is>X6 2coi(im¥vm3ffi&6 



3a. 6 3b^ffl»3&Sfc-t*«a!WailSfi4J:3lc 

[00 57] *fc, UaLfci^fc, i^g#^yx 
£8gH6 1 T'li. )uie3 y/5rOSSl «nft$tt06 3 
a. *2nT»£»»6 3b, ffl££»»6 4a». 

ran£j3UTEB§ivn}£. *<aspraaa$s&6 3 

a. 6 3btit5^TUyX6 2^>fi4*«Jt|*l#fcjg$$ 
ft. *^£3d*»6 4£iSVvCV^X6 2tf)fflBj&gH 
WStflTH*. -?-LT. i*l^ja*»6 3a. 6 3 

b. 6 4tt. I^X»1S5 1cq£J$«7 6, 8 5tS^ 
HSSftT^S. Zcotitt)* VyXb 2<7)SfieZtt$-4i 

£8^6 3 a. 63b. 64{i, UyX6 2<fWl69m 

&&*%t&mmim£i>®!$,ix^z>. 

[0058] ±teoj; 3 fcttfcSftfcJBBar 3 

wt^t )VR<»77 4 *>ymbtitzW&X\ ®% 
3BB3 2*>6«*jeEL*sag»$fi4i:. ic7)®^E 
L{»^^ 3 3 £!3itl>l££. B^%¥jR 3 3 ft 
^^5^ y Kt J: ->x . «itr x v y YWzmm&Rtf 

[00 59] H2fc*tJ:3t, ^Ol/f-^R 

m i i/>xm 4 a<o±t ixx*m&m&iximBM 

4 3aCI5„ ^>ir. Ltt, -eO|HI®^4 3 

ix. ^i ^>xm4 4 3L<7)^u^m§ixmi^mm 

4 3bt£|,. 

[0060] <fcfc, Z<D®%%E L{i. mi TOM4 3 
b-CRIfS/i-C, m2U>X®4 4b(DmAX2lZ¥ 
fr«f*rtfcWtT*l*lSffllS#i. ^2l/yXp44bO 
±fc LT±*»*iKiLT»2TB!M4 3 c fcS*. t 

zv>my&tEu^ m2mm4 3cx'mzti 

X.m3ls VX&4 4 c cOftffliA X 3 CTtf ttHzU 

[0061] -eLT. i«»3ejeEUi. m3uyxp 
4 4c(7)±tLT£¥g|S£jgiiU «2MDS5 5^ 

m3U>X®4 4 a-4 4 c l/n«f|C 

[oo62]>r witaewiKctt. vi-9)ir zms$$f 
■th~?x9*)v?4 2k. ^x/Nw^ttBaw-iaw 

*/^4 8 i*«Bi!Y(ftfiri*it:iBoT5v^ii|6iSfcBf 
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[0063] JiLhcOi o (caiJtSfifci cog 1 Hftigffi 

( -f ) Z<WOL$l'>X£mi&L6 1 T'Ji, MB3-r 
J9r«JS 1 •STite£»g|56 3 a, »2 Wd«S6 3 b , I) 

fLT, *OW*TI)$&gff6 3a, 6 3 bfc&ivt L-y 
X6 20Sl#±|S|#fc3£8$*u f^H^^|564 
fcfcVvti,yX6 2«iPnB3a3«63a, 63b£f| 

;id*S&63a, 63b, 6 4OlMHcJ:0, WVX62 
^a**Wfcie3Z(Wi|»)^)igcts(is^-ci^. o 
4 0. I/>X6 2tt. 3*tif0$Sffi0>*T&&Z#& 
&h.TH4. fl!3fe«Wt<0J: d (c, WX6 2 

k-Hl££}|-f£$f^Sk OOtC, P>X6 20J3I5' 
£RJ3fcfcfc*jiiittt£± t * i k jftftfifVi. 
[0064] £*>fcit>, pyX6 2 g#&tf£#gS<9 
SJ*»fc*JJtS¥iB5faO*tf5lllI4»^ UVX6 2 

*m\zm&$h i ta^cs , i^>x6 203^14^0 

[00651 (D) £<9lfiH&U>'X£J«Sf6 lfc: 
fevvf(± % U^X6 2*^020^163^^6 3 
a, 6 3bfciJV>T*tf**#3C»3*U JJjOloO 

li^^§S564^;^>v^-?■o^alft* ^ ffi®l$i^T^^l.. ; 

Oi§£, T*OW^id^^6 3 a. 6 3 bOififlffcfc 
Wt, l^X6 20SM^o*<±T*flfc#^jrfc 

[006 6] U>L&#£>, iijioj: 3 SrKltJgJffSo 
«»3lS^R3 5-?tt. ««*«JBt**»2Ix>XB4 

4 mcewc, S5BtE utmsmm&ms 3 a , 

6 3b«2«^trTSB»^ajltftii:*<. «itf 
B32M*H4fcZ£^t«*»toJ: 3fc±fc LT 

>"X6 20T^#fc£fcTfc*0>IHRi*3K ft-, 

»jk£*3 5<7)u>xmmmt ix¥iizimx%&. 

[0067] £4*a$l^X3aMei6 1fc 

fe^TJi, ^X6 2<0M«amp|HJift£fcS6 

3a, 6 3b#, UyX6 2(7)^LP$-jlOM^*r6j 

££, **WtfIl£8»6 3a, 6 3btf>#iJ*i£SP 
5. «->T. l'*X6 2<>»ftfifc'C5XZj;<£»;&#i 



T, U^X6 2^* 3 F*WC#»SsSrfei3»<0«4J|^ 

[0068] (-) zvmm*i'yx£mai6i-c 

te, #»T»i8r»6 3a, 63b 2o*?£8j£S P 
(**»S-C'iiP31«5lgB7 1 ) *Wt4Sft»«6 
7#*JflVuS>ilTVvg,. ZCDfztb. b>X6 20Sl{i, 
*"TI&SJ$» 6 3a, 6 3 b ft Wt i 2 o<7)33$.6 
SPfc#ttS*vO*4. ftoT, #*I16£»»6 3a. 

6 3b mza^x , >x 6 2 o#a* 5 — j sec^t 1, 
; k «wn s*u s poiSfiifciitt * w >x 6 

[0069] (*) z<r)%m.i\s>x5m$m.t>i<?> 
mmmm 3 a , 6 3 b^i, «^«jt (*gtn0i 

T'ii, -ttORfttfDQgB 7 3, 7 4k 7 5 k X *) 

b p*mm*'t-t Lfcg»ts«6 7oM»* j ^§*t 

o£9, ^*6 2<0§»tt!BtefeVv^ 1^X6 

2 1 m&m 6 8t <oisucfflitsa<oa 1 1 

£fcfc$r*. £*i(cJ:9, g(tgOT6 7kl^X6 2k 

(omm&t^K is>x6 2cr>nm6 2amm®iz 
®o£oiz&fmmm&zni. tot. ^oesns 

ti 1 ), UVX6 2S#atWMKa»»6 3a. 6 3 

[0070] ifc. UyX6 2*«-iiJlda*»6 3a, 
6 3b(cg*Ucl^t, uyX6 2*»eat:j:i)fc^ 
T', fOO{f^6 2 a0^jaM*%-f*HC^U^k L 

Tfc. %<mm\zfcix. mm%vmt67mmzti 

l. l^^X6 2tJHBOR6ftl:fci:LTt. 

1^X6 20Mmtft»ffit6 705d*ji5lSPkoffi 

[0071] (m iomais ^xa^ar6 it 
^x«tt5 lics^ffljtsfi-cv^. zzx\ rntm®. 

#:84(iVyX6 2(03eittAX2O^r(6] (BP*>, fi^^r 

ftbm£?zm) i>z\m^mmm^<r>b^x 

V>«fc«>, lulEM^ri63d#SP6 3a, 6 3b^<iK^ 
fc* l»U>X6 2Ofl0tt*«@|t:»»t4wk36«T# 

[0072] lZbX\ \/>X€>2<F>nmi%<r>T-fil l Z 
iJV^TM^r«l^f^6 3a, 6 3bfciOS»S#lTV^ 
Ui'X6 2fctttfcJ:'*6«ra«»jfc:i&3 
^•|6jfcfc(tSjDl^lHilxyX6 2WJi*«fcjfc+f 4 
dktc^rS. dOJlil^llo^+tcSo'UT, U->X6 
2 fc @^t»g|5 6 4k <mi,zm.-fti*$L t&ztm 

h. ttz. ^>X6 2kllfed%S?640#gp$rk(i^ 

[0073] ;Ct> frlfi«3ltt*8 4 Ji, MJlUfa 
X'h S ±T*rtlfc:{45MBWTir8fi* tOk^oTV^Tt 
U^X6 20*fi*rt(=*}{t4. l!Effl»«i^S 
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[00 74] (M Z<r>ls>xm5 1lz&uxii. 

ixmztix^z. m^x. uyx62izmitzb 
Mmdbwmztix* v>xms 1 mzmm 

V>i&TZ&.lZZt%<\,yX6 2Z&ftthZtffX' 

4 4hmmhm®.<r>v>x6 2\^ mmmwm. 

^^yXmmm.6 1 *ftlXU>XMffi5 Komnu 

C00 7 5] <*2«g»«) fcfc, Z09mm2M 

fc, H7-ai0t3^V^T3!WfS. £<3»2SSJt» 
/Ioi8S£u->x$8^l9 ucfcwcut, rWSSW 
9 2a. 9 2bAXf*2m&9 3mi&mBSIil% 

tmmtm^x^i. 

[00761 H7-Hl0fcS^J:5fc. ^c7)®2H)i 
1 "Jl&ttS 9 2a 2 ^IfcfeftgB 92b 

fcWSftTV*. *LT. I^X6 2tf>Ott»6 2a*> 
WSffl±fctt, PKdtt9 2cDS&g&6 8<0R«« 
M$7 4i*fJEt&J;9fc. P3£t#IH]S$943WFM$ft 
TH* . ftlhnpmtm 7 4,94 eoiatttjj?-^ 
7 5#fli5S*u *0*-/P7 5fcJt9#^IKd#»9 
2<0£»£SP#flWUtf l -oi*. -PS »K 

cojga# pyx^^gag i fct #nr»i^F^9 2ttfc 

[ 0 0 7 7 ] S££$39 3<0flte»8 Ott. ff 
Bf L*«tf>«eittflc9 5 £tf LT >X6 2 CD%M 

AX2t,z&r>xmTfhi o izuyxmm 5 1 co^ms 
5 izB&z titzmm 9 6 <ort«jii(aR*3 fix v is . 

«I<9«#3¥14#c9 50*f 0fttfg|5co**{c{i. X'J -y h 
9 7j&9gf£3fvOv&. £tf)X'J'y H9 7<o:j££fcJ: 
0. ««3?tt#9 5«ftftjSr|6i-C*4±T*|6j (Z«* 
ft) &tfV>X6 2^fflAX2t3^Srt¥»(C& 

9 8tf»f»jfefcfcvvc40P h 8 6 Iz «k OI9iefl^S8 0 iz 

mmzztix^z,. ttc mmm95tt. mm 

SP9 9<*>+*fcfcwc#/n* 1 0 0l=J: 9nCKft»9 

TV>*. «ro5J*£Sl0 1tf>PfHli, $#$ttft9 5 
<^Bt(iBX«i^l6j^$iitt^$-^-r^^Lg|51 0 2 

[0078] -3 fcflussfufc,: m2mtm 



[007 9] (•;) i««HISU>X39*tSl9 1T 
it. M£PPJItea$«9 2a. 9 3bfcfcV^T, #-7P 

7 5iflmv>xs 2mm±izm^timmms 

SB9 4 LT^&. ZffitUb^ SRRuSjftfc^^T' 

[0080] (5) 10j§(l£^>X££gfi910 

tt*|6jSVX«Kr(Sj^c0^tt^^^ (> «0 1 fro T 

1^^X6 2(50^*^^^ 
>X6 2^XK[*|S](;fc{tS, lxVX6 2t@]g££f$ 

[0081 ] <3BSft» <M=, ^?»§I33I 
fcHl 1-01 5C3E^^«Wti. iO®3»S» 
»»10 7a, 107b(0ttE* { Me^lHM»StS 
[0082] HI lftWf012t^-J:3fc. ;«5l!53 

»m 1 ^r»i»a 1 0 7 a&im2*m&ffli 
1 0 7 bii, z<Duyx6 2wvmtztt&t&itm 

tf 1 0 8*>>yX6 2<oflH;friaifcft r >TK5S*ifcfc 
Ot=5c^Tl^. -*O«lTOd*«107a 

oa^6 8<7)v>xe 2um$mz\±. mmim 
mmmmm&i 4 ^txvyxe 2mm^ 
^■oxmx/ivmio9m^iix^i. tix. 

SH'JlSfirSl 0 7afctJV>Ttt s »tflWl 0 8^ 
tffi±£OR^D!Jf|57 3 fcSSIS6 8±<0V« 1 0 9 1 
WiafcsK-A'7 5sWi«Sjh.TV^. ^^V«l 0 9tC 
JO. »l 1 Wted*»10 7a*«^X6 2«)fqfltfirrt| 
^^^iJPIff^fgi: ^ ^<7) vm 1 0 9 ttMSfflS 

[0083] f3TSEnmd#Sl0 7a, 107 

a, SPbfct l^>-X6 2cO<t»^S-?-c7)U>X6 
2«0+'&LPJWAOR^<^ffljjSfc ! SrLT^*. ^ic: 

X6 2«+^LPt|»u&»3SA*«. U-yX6 2*±Tt 
24H-&*TlB±'CttO-c*0. S9ji5[SP*nRSrft:» 
HrrftfeftoTtt^CJIILTV^. l^>X6 2^)gTa5 
"?£*£&&J3te, ilfB&£8j&SPa, SPb*>"E 
t=Srfc^. !9iE*¥iiirtt:*Jv^U^X 
6 2<7)3feWlAX2i:E3Se-rS«. oSOXttt, 
*620i*fc&LPfc#£»j£SPa. SPbt^icg. 
H^iO^-fASSr^a. ^bfcUfcfcSfc. -eo#5: 
»^SPfctJft*«ERA^ifc*»s in^a, sine 
btJSrtidt, #$»^[SPa, SPb*<Sl$tlT 
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v>!>. &i>. Hi l fcSrfJ: 3 (c, # »fidd$gp 1 o 7 
a, 1 0 7bfcfctv^ £8£SPafiZ«»93:8j£ 

1 0 0 8 4 J JXfc, **#jfrS Pa, S P btf$ft& 

( <? s ) mtwznj; o mmtizm&iz&u 

X , SPa, S P b fcfc«tl»S^fi^^(c 

[0 0 8 5] mZ0aRU0bi±. 

[0086] 
[»13 

Fa 

[0089] »fc:, #«Hfejfgpi 07a, 107b<7) 



6a = 90- 



[0087] 
[»2] 



9b = 90 es 



(1) 



(2) 



F b = s i n 0 a 



: -cii , »«m i o 8 tfe pea* js s 



Fbtf>Jfc#s i net^Tti'jfcsflr-aT^ifcft 
[0088] 
CR3J 

s i nfl b — ( 3 ) 

i.#TO$»107a, 10 7brtfctj{t*#3af 
ASPa, SPbfctJV»TtH««R^Fa % Fb^ft 

[0090] 
[»4] 



Pa, SPb^jg^ftit. ^iO^-^75^tB 
P il^ >X6 2 «>(f*frL P t Srfe/Wrlg^ . 
SPa, SPbtl^>X62 0*4>L P b 

^ = F<l:Fb = | B «b .-(4) 

[00 9 1] ^X6 2^ M M*, ^0092] 
^yJJhJowSft^SPaftlf^jSSPb-CS^ [»5] 

2 (Fa • s i nfi a + Fb • s i nSb) = M 
J^T, 5t (3) (5) Fa&tfFbfco £00931 

M • s i n 6 a 



(5) 



[0094] 



Fa = 



Fb = 



2 (s i n'O a + s in'H) 



1*7] 



M • s i n 0 b 



2 (s i n ! 9 a + s i n'8b) 



(6) 



(7) 



si o ejzmzmm&m&comzmzKfr 

[ 0 0 9 5 ] Hi 3fc{iU>X<oa**|ft[^:^i 
(HHfcfcv^T±R*0«Sz l ) , Hi 4mu>X<D 

mrumtcb^M. mmiza^x±mmsyi > # 

lis *<0»j*|6|/\<Wt**j|fci| : ^ T j5 a . 1/20g 
[ 0 0 9 6 ] £ £ X\ 0 s #5* fcjHfc&V *9ffl 

x'U. mrnrn® 1 o i a . 1 o 7 b a9MHcis« 1 
^i><7)t^x.mmmio7a, 10 7b^ 

TOfc!d$&l 0 7a, 10 7 b*cp»LT, flfrStf)* 



[0097] lufBnf'll^^ s#6 0 • imum 
Bt'li, &»T«l£8gff 10 7a, 107 b(9 2oo£& 
^SPa, SPbA«xtt*ax,-c«EW*£tfc:«r*. 
£ o^tf), -U<r)5&& spbfci&p yxvtmnz 

[0 098] £fifcHl/c % ISf~iKt4M>ft#s**5' 
-6 0' O^HTIi, *(^5ff^«t*,3toT l^X 
^*»»*4+*fcj»fiL34KHT'»- 3 fe. fir 

'C^<?s#2 0' -3 0' O^HTIi, HI 3&tfHl 
4 *^ & jpfr 1 $ lz u yXcofzb&Mcomtim t 

[00 9 9] £WK*fc»cft^. zvmzuyxz 

nmi 0 6(cfc{ts#3fe»^s p a, s p bnmm 

titn-mivtbliiu. Hi 5i7)J:3(:, #3^ s 

P a , S P b 0s = 25° %%V%m£m 
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ztvktnkZi. zwfe. &m$mi 07 a, 

107bttJ{ti«ffi#ja*jftSPa, SPbcOjgOtf 
Wi. USA < 1 ) ~ ( 7 ) J: *-^7 5 fcftL 
X XHM0£fcjfi S P b 3fl««*»iCvftT 13.8' O&S. 
Z«iil^^SPa*%i:^T'l 1.2* OfiSt^ 

[0100] \3±nti 3 taUS3Wtio»3|BKKB 

IKJ*»1 0 7a#byX6 20RJS#r6|fciB->T»» 
107a, 10 7bt^S»fifuWttTfc.»l^» 

s^gp i o 7 a*twEp3jafri«!it^j6ti * t?®mz 

*««^J:D»H^£4t 

1^x6 2<ona*i6w>iBiai5f-«wi o s<mm 

[0 101] U»fc, £*>!Sl»I!&£8Sl0 7a^ 

>X6 2(7>Ra6-flFwaiB*aii» *-^7 5 1 vm 

M1ifii'\cDM i ± tiz*)-t&h* 7 5 tfvm 1 0 
9to&oT&»§*u. ^oT. mi 07 

[0102] (?) .roigg^yxsftiiaioe 

"CHL plpU!l$1f gff 1 0 7 a , 10 7b *5#£Bj£ S P 
a, SPbfctJJt*l'>X6 20iS»C*riE't4E*F 
a, Fbtf>Jt#s i n0fc&£,fc ££Jfo5SP 
a. SPb*5Ea§fiTV>S. Z\<7)tzHb. #£f5£SP 
a , S P b fc*J{t*3a«MO** t«Br*3tjf«»fc 
ftoT. ^yX6 2£$£>fc£jgl 

[0103] (m4mmm) mz, zm,mm4m 

fcHl6Hai8fc»^-vCRi!ltt-S. ^cr,^4HJfe» 
I&GiW&l^XSWiai 1 lfcfcivtii, MB^3 

6 4fcin*T*Sim^t6ftfc*3£»»fc trig 
UBISHSl 1 2aaim45d*»kLTO»2«g| 

1 2b£5Wtfcti0>i:$r->TVi4. 
[01 04] 01 6-Bl8fcjp^"J:et:, iOSBl* 
1 2aaifl&2*9l£»»l 1 2b(i, P> 
^6 2 *fi**|«jtf5±Tt: 2#f 4#¥fflJ: 9 JJSrfcfc 



«1 1 2aAtf»2*gi:feJ*»l 1 2btt, filBZ#fc: 

mffX23ima>mix»i. mass 

#81 12a(jmiW3#g&10 7ai;, $2*9|£ 

»»i 1 2 b(i^2 -riteawn o 7 b fc . -e^-fiiu 

VX6 2W+^LPC»LT«U;4:*S J: o fcKBSft. 

[0 10 5]«g|£fc»l 12 a. 1 12btt % l^y 
X6 2<^fflij|cJS»«l 1 3&^LT^1-|,Jg^ 

1 1 4fc. u>xmffi5 nzm^ntzmmi 1 5 a 

1 1 4 fc$3|A* 116k *aSHTf SiliOtf 
1 17fcJ:»)»Jft3*iT^*. 

[0106] frie^spi i4ii, ^oog^wpy 

X6 20P9TO»|6ifciB-5-CEtrctJ 0 . *<O&fJifi0) 
^^X6 2»0lllKt{4-WOSJ*jSSPa % SPb£ 
fcfJStejR 1 2 0 *»4RS fit V ^ . £ Og-^/R 1 2 0 
fcfcHT, S^ati l 4kU>X6 2ktfffltMl 1 3 
fctflTftafflgSfiTH*. WIE*9Ia**1 1 6Ji. 
-f-<0-4B3&*ISi5JX#?L 1 1 5c?)J&ffil 1 5atigLT 

[0107] mismm lint, mwxco^mm 
asfri 2 1 i-eojjfisffii 2 1 a3&»feaet4Rs/u; 

»in?l<l2 2fc*»&&oTH*. fHB»JBfrl2 1 
tt, *<0W»1 2 1 btfffiBXtemi 1 4<0H1 6fc*J 
v^T±iB*»<'«fc dfcElSti. f opg&i 2 l btfe 
Uttyi 2 3fcJt")HISte»l 14tH^S#iTV^ 
*. BUlBi^D-y K 1 2 2*4, ttEe5K*l 1 6<9|*j 
UBRftJll 1 5^Sggl 1 5afc^|S$il 
^aaifLl 1 5b(c#il§iiTVi|,. -e<0jtSO'/Kl 
2 20Jjfc«fctt^ v KSl 2 2a*tRJt4>*lT*{0. i 
<0^-y K* 1 2 2 a^^ft^SrJtoJ: 3 

122. »aefri2i. evi2 3, s^wi i4&uf 

J#gK112a. 1 1 2blz£*)ls>X6 2CDWM<Q-U 
12 a, 1 1 2bfc«a£»¥«£a«l/o* 

*. 

[0108] mz. ; <OS4ISI»KBO»IBX$ i^>XS 

XS^^g i o 6 fc H*fc s WHRRiOl^ >X^ fflv^ 

[ 0 1 0 9 ] 0 1 3 (cttl/ >XW*MtM>t:t>»M. 
(PJH<C*JV^T«OllSz2) . 014WaP>Xc7) 
3l£«rtrifiIOit*>*4 ( vCTffi!tf)|fc S y 2 ) 
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an i iT'ji, mzm3mizMmmmmi 0 6tjt^ 

44:, 01 3&xmi 4frL>mfr%£diz^ 

t:i»bMtm%titorci/3n9L miii ft? i /2m 

10 l l oj fc^*«oiim*S*»tff|i>l 

ofcfcatov vt gg-fa £ . MS+'DA <9 s *s l o • 

4M>ft<?s#l 5* -2 5' O&HT 

to 1 1 1 ] iafcswcawvvt, ;o«a#i.>-xs 

1 1 1 fc4itt*#£»j£SP a , S P bcOftigiS 
■<0-fl|^^t4:t*Hf, 01 6(OXo^ &m&S 
Pa, S P b #«fn&a 0 s = 2 5 * SaET^IBIIBfciHi 
3*lfcfc*>i:Sr4. Zvm. #SN&mi 0 7 a, 
107bftW«ISJMSll2a. 1 1 2bfc*j{tS|f 
bB*S»jSS Pa, S P b OH Dtfttii. suffix ( 1 ) 
~ (7) tciO. 3K-;P7 5(?)^BPj>sv^i5l*gn 
•y K 1 2 2 fc*f L T XNN®£&j£ S P a #tR^ ? 1 
3.8° Oftl, Z|iffl<7)i^SPb*^i:^T'i 
1. 2' OffiBi***. 

[oii2] jjLh<D j: p (caufisfifci (D%4mm 
[0113] (y) zmm\s>xmm.i 1 1 

tfc^Tli, P»gi3d$ai 12a. \ \2h\,ZWsX 

6 2<oat<o-a*agisst**giAiM 1 6#istt 

£>ft-CU|>. ZOtzV), VyX(>2cr)MMiff1i<r>Wi 
l«33gB10 7a. 1 0 7bT-g*§^S«tT'^r<, 
±3f<0PaSli»»l 1 2a, 1 1 2bfcJroTiJH| 
«.jd*jfl[SPa. SPbfctJJt 

zmrnvz^izimztix. u>x62*>&b*M. 

[0114] (#> iOMHTS^X^asail 11 

tefevvttt, I^>X6 2<7)m4<7)-ggSr^ffl3y$-fl.# 
£3l£J^112a. ll2btf.m<\,yX6 2<r> 
M^>-S*4MMaW-4#TOaWJ10 7a. 10 
7bfc, l^X6 2aifti&LPt^LTS*i:*SJ:3 
fcffigS^T^S. Z<Dtztb^ \/>X6 2<r)mM.i%t> 
£J<? yxX< $&tl Z t 4 . 
[ 0 1 1 5 ] *^(cffi*1£j*&ggtiHBtt v la 

• mi&mmmiz&^x . *n&tt»6 3.92. 

10 7*3oJa±iMtTfcJ:K M£^4HM^ 
SKfe^T. *?|£tt«l 1 2*3oH±»ftTfc A 
K £*i4><3£3fc«!j«U:*& s 1^X6 2?)M# 
££8356 3. 9 2, 10 7, 1 1 2fcfcWt34>fc# 
ItSflT, &£#aS6 3, 9 2. 1 0 7. 1 1 2lzm 

zmrnvz^zmztiz.. fix. u>x62<7> 



[0116] • ffl£4ggfflBSa£tt$tt6 7.10 

sc. 3o£U:ona«§i»7 1 *i»fc, i-yxe 2 

fcfc^T, «sg|£»SU 1 2a. 1 1 2bcr)fg^gUl 
14<0j^fU2 0OR£3oJ2LLi;l,TiJ:V\ Lti 
0 fc:fft£Lfc*&£. lx>X6 2£>ajfc&*£SttSB 
#6 7. 1 O8<0Ratt3»7 1&iWHg£»i 14 

<osteM 1 2 o t:s t> izmztitzmTttmzK 

to. #5£»ASPt:iiJt4^?fS*»S6tHIS«§^ 
4. flX, &3&&<7ttffizt5ft&lsyX6 2ff)t:to 

[0117] • ft£g4£ffc&JB£&lvc % 
»»112a. 1 12b<^J^»l 14<DSf^flll20 
OftfclofcLTiJK Zc7)£olzffi!&,l£:m&. & 
*3I£8S 112a. 112 b<OflWfc)flf*fl:£0$ £ 

[0118] - ggiem 1 ISite&JBfciJV vc . #»J1&£ 
J#SS6 3a. 6 3b*>®taiW6 7£, *-/P7 5£* 

LT1^>-X6 2*5RH#rtlfctt->THfflfc:EjtLT 
tin. 

[oii9] • me® i igwujBfctj^T . *ri&£8 

»6 3*u>X6 2^>ftTfflt«j6f 4SK)-t: i r »<?) 
MzmhbMz, U>X6 20XWfc«JEt4fi»4 

[0120] ■ b?E®4 WWJBfcfeV^T . vyxb 

2 (OTMz&mth&mzm 1 o i a . 1 o 7 b ^ 

^«SLTS*§IS^gi5l 12 a. 1 1 2 bWM'J; Ol' 

yxb2<Tymzm-?htmz. mxjxm&mb 
4Z\s>x6 2oTiji l zmixi'>x6 2ff)^mnm 

Ztlt>WfeS$fU€>4tmm\$$fUl 12a. 1 
1 2btcO®gtC < fc")W>'X6 2<OZ«6|aI»jO|sME^a 

[0121] • mE4(j»eeiB^ii@9$»6 4 . 9 

3fctJV^T. (M»ltt#84. 9 5^^-f4«Ifc^<^ 

^8 0 tvyxm 5 1 vmm 5 twssmix 
[0122] • mam mmmizawx . 

gS6 4S:*B&L. M^«dmgSl 0 7 a, 1 0 7 bfttf 
IWSI^dMH 12a. 1 1 2b Sr. fc7)U-yX6 2c7) 

«»l p t +r-/i, 7 5 <o^b p t m^mmm 

n-y K 1 2 2<7)ttig (@^H*iI/yX6 2<0+it*a* 
fern -94 0 9 0" laiH^JflrtJidtiSiLtfcJ:^. 

yX6 2(OXmt ZttkCA 0KBSii4#««tijV^ 
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[0123] bz?>x\ zmmizn^x. mm? 
^e^swi. mwx. *mwx* mm, mm 

[0 1 24] ^BJHWKfcVvc. &3fctSg<i, 

[0 12 5] S&fc, i<9Jffl|»fctjv^» SXftB 

tt. ArFX^^Vl/-ffc|Bg$^ 4 t<0-Cli«f<, 

mwty vrm* i>-ktii>cox'$> & . 

[0126] ^tm^jKl^jdmu, bu^L 

[ 0 1 2 7 ] *fc. fll|E«Hm*6tt > OTfcE* 
( 1 ) fffl&WMlli 1 5 • - 3 5 • OSWC'fc £ a 
[0128] Z<DX a WtStfttf, ^^cOS^j^ 

( 2 ) ffitoMtm±2 0 '-30* tf5«fflrtT*4» 

ta ( i ) fcEttaj&ft^&tsx. 

[ 0 1 2 9 ] Cc7)J: 5 fctftfi-Witf v flJSBMc&ttSft 

( 3 ) mmsmmt. swawwa a 

ta ( i ) rv ( 2 ) wrtitHzMB&coffitmttftm 
s. 

[0130] <ic7)j: 3 izmtm. mmmvi?) 

[0131] ( 4 ) Hflieifflfflf^Sii. me«i^»j§o 



-*<WKHiifcnitttiHi9ts{t, mmmxm 
w®t vm b vrnzmmmgrntftitz itmm 

84 fcttffiK ( 3 ) £^<9ft¥S?£ft£g. 

[ o 1 3 2 ] zni. o izmmixif. m&wstmttf 

hx-xmub . mm&m? zmmmzn ix& 
^mizft^jxtzmmbfrhfttiLZtitzmmi 

[0133] zcr)x o m&tii\f. mmvmi 
mh^bvx'zx. fim$mm®fctz>3:mm 

mtmzzbtfX'ZZ. 
[01 34] 

vsmwm mmmmzmt. mm?<\o 
tux££cDM*m®ztiz>a)x\ mmizmiK 

[0135] mmmmzxtuf. mm 1 mm 
mmmix* mm^zm^mmm^m 

LXtzb^<r)^^m<7)^m^^ Z blzi 

*) . ^ittttibfrrt&mit^ <tizt tfx-% 

[0136] mm3<mmztm. mmtmi 

t*?>xx<mztih<7)x\ m^mmmm 

[0137] a^4 mmz m&2±tk 
3mw<7)®mztoix. mm?t><~m^y>z£< 

[o 1 38] mmsvmizzm. mmtt^t 
4mmmmzMix, zmmzmzmmco 
m&mmzm b-t&zbtfv*. mm^tz 
bhnrn.* § t, mmz z b h . 

[0139] H«fc6 *>3lWfcJ:*ur. ^*^5 Dt£ii 
[0140] M*fS70»HfcJ:*Hf. a^3-6<0 

«wf ^aiiaifr (sot * ,r t *t-c* * . 

[0141] H«3B80»BfcJ:iitf % H*^3-'70 
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[oi42] mmvmi omwizxtm. mm 

I 0 1 4 3 ] ffc&B 1 1 cO^Hj (c j: Wf v ff^JB2- 1 

[0144] it*3 i 2<oa»fit: m&i 1 1 & 

mmm^Rix. * & <cA5 

<t < iJW t Z b h . |g$JB l 3 Of&BJfc J: ti 
[0145] 1 4*>m£*tit£. mSFF<Wt 

[an mmmmwommmmwm. 
[H2] Hio«aB3i^fc*wafa*»iiit^iH 

[13] »in«raB^a«*wyx3d«iai*^- 

jehq0. 

[04] 03c94-4&Kffi0, 

[as] ( a ) ii04 (om^mmi^i-mmm 

mm. ( b ) (403O5 b - 5 biHT'Ogf^te^Bfffl 
0. ( c ) (284 <^™a#gl55:S-tSP^t£±BrBD0. 
( d ) {i0 3<7) 5 d - 5 d&T^gff#i£*8!rBa0„ 

[06] m3<nm3^&F#mt6&jmm. 

[07] ®2^ife^BcO^S§l/yX39^S^^ 
iE®0. 

[08] H7«)8-8IBBnBH. 

[09] 08<9. (a)BQ££ttffi£ x (b)linr 

[010] H7<0fl«ea*a*S^M*iEBfiii 

0. 

[0ii] %3mmm<om%]syxmmz* 

[012] Hi 1«>, (b)tt»i»n»£»»fc. 



[013] T^fTKU^XfcfcftSKj^riaiOjfe*)* 
[014] Tft^WLVyXiziitfhftmiiftWzbfr 

[015] 0n <7)mz \y yxmmmmm 
[0i6] sMsas»o$B# u^xisiai^ 

1~iEffi0. 

[017] 01 6(01 7-1 7HKBD0. 

[018] 01 Kom-^m^tmmmm 
0. 

[019] ^*<7)ifa^ w>xs^a^^t]Effl 
0. 

[020] 01 9<7)2O-2OHW0 O 

3i-mmmmm. 5i-mbtx<r>v>xm 
vs. 6k 9i s io6. iii-mm^mmt 
ixvmz i/yxmm. e i-mmi-b ixv 

U>X 6 2a-ftmtlX<7)Hm. 6 3a. 9 2 

a. i o 7 a-Tirzm. mimmvmm^ 

63b, 92b, 1 07b-T1rmm. m2m 
t"*»2»IlK»». 64, 9 3-iJHd*«aWin6 

aw*a<oH»^it«^*Hjea*», 73. 74-* 

84. 9 5--40M¥Bto--g|&ffi£ 

•titbi, zmstmb ixcommm. 1 0 9-m 
^m^-mxrmmmm-hvm, 1 12 a- 

**«u BUBUMttte^^rrifti^i^n, 1 1 

2b-j3r5»»o-s, m4^aau^s$^g 

^. 1 16 - $?|#gtLt^?|A*^ x AX2-ft¥ 
5^7^lT#S&2U>-Xafom Fa. Fb- 
Rll. LP-ft&mTco&C^ L1~L3-3K^^F<7) 
+^fc#S»»t*ttJ5ll», SPa. SPb-fMfjft 
X-*fiBrtfc*J^T*#te3W 
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